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pBOSfCtTp A 

«uii*aotfetro I — ._t/' WACitttAsao LlJ/I U / LijJ I 

D.TJTD10 

jIMPIANTO DI CQGENE RA Z X ONE CON TUMINA A GAS KB XNIEZIOKE PI VAPORS , 1 
pON qRUPPO RECUPgRATORg LA; R^O^ZxOHB D£ ftC^UA CALDA y: , 

l ^ : : _1 ta I 

l^— — ^ _ . ' < _J 



Jn itopiaiito di eq^ej^ c<ro t^iiJ>iBa a gas &&■ iniezionS dx vapctte 

-oinprlfcds tui aerierato^e di vapore di^ppstp in cafcc^ta ad un grup^b 
*iettr6geuo cp^prendfetite ua gexxerat;ore di energia elettnca &cepppiato 
neccanxcamente raiia .tsurtoiiva a fat$ . I fulfil di conibustione att ravers ano 
m ovxxppo recup^ratbxe, dxsposto a monre del c&ttiao . cdtfipxeadeoctr un 
ie s urr ± s c da t;qr a dial £umi , ; ua doft.$e%Wit^fe a due stadi del vapore 
;I4#£.P ;^o^euu^ftei f&tni. via riacalaat-p^- dei,.iiimi xih ^ikfe^s 
raccoita dell ? acqpua di con^asa , La:'predispo?iztone del suddetto -aisqp* 
^ reeup^ di fprtiire ia u^cim afc^ua caldfc psr 

i*± .s;ec^na%rr^ .^14 1 topia^t^ ^arjMt^ndo ^alpra elfevatl decrU iwdir.i 
morgei:ic^ ; de;ii Mp^^$;o;- 



DE5GRIZ1QNE dfeTl • inyena ioT>e indue trxa.l© ftM tit blot 
^Impianto • cogeneraziane coi^ turbina a .ga?N ad 
iniszipne dt v^pore. f con gfuppo recuperator* per la 

j^^djL^^:qne'.;d^ ^c.qua .cs^d^ 41 

tits C ARRGZZER I A SERraNE S» p ^ A - ^ naziqnalitA italia- 
na : * £or<so Altaj^ano £Q/A6, iO0<*5 drutfliasco- CTorinq) 
Xny encore ^^i^l^^'s- fturifiip POGGla 
Dtepbsitata il: 15 Lugllo 1&62: 

* * 

.L^v '^re^ni-ip inyeri^ifjne £JL ri"?#riVc» ad un £m- 
pv^ntq cp:g^nier^|otve cqn kurbxns ^ g.as *d i--nie- 
li ci ne c1| va pb r e> del t vpq> compr fu ndent*? 

- un grup.pp <*le;t%*qgsno cbmpr indent e una prima 
camera. di cafflbustikne -fid una tttrtt na <jas at roppvata 
m^t c^h^cawfrnt& ad; tin ^neratare. di ener^la el ettri- 

~ un p.r.i'mo. gr.uppo recuperatore per ia pr o<iu7/i one 
tfi vapore, drspostp a valle dfl. gruppo el e^t r ogeno 
e -c$mpY< entente un £0£t.~*c6mbM5torej un evaporators 
e d un e c o nqm i z to r a ? 

- un corpo: ci'l.indr'i co per 1 "'i mm^a^'^tri^istntp e la 
distf ibM>iqne del vapors prodotto da J 1 \impianl/o , e 

- un surriscaldatore di vapor? prelevato dat cor- 
po ci.iindrico e da iniettare in turbina. atiraver- 

'% p da i gas d 1 s c a r i c 6 V d'e 1 1 a t u r b i na r . 

PP/sr 



in cut i gas> d$ :*cari ca :.:deXia turbina si roi^fc&iano* 
y^U«: dbel svvtr i^^ald^tpre, con i prodot ti di ton*- 
rtja^^ipne 4©rt l.a; srconda ..camera di cj^bustAt^rt^, 

« 

Gil imp j ant i di cojgenerazione del! Vipo sopr.a 
iftdicato sono normaln*9nte utilizxati in m;i«MJra via 
via. crescante per % note vol* vantaggl che prasa^ta- 
np ri : sp6tt|>. agli ;im plant* t^ad^zi^nari dl pro dun io- 
' ne >de.i vapors e/6 di 'ener^i-a;:. ©Isi * r i>a ♦ I>Tifai&ii,. 
I^tnletiohte di vapora rij&i turbogas comp»o^ta ; notfcvo- 
J;"-i ya;iitag^i ; Jffi •'^^•mi'nx #¥jtfe*^V1-.ci-» a col ogle e 
sxt i o na-1 d Tal i i tap i an t i s o no pa r 1 1: c o i;a r n t a v an-: 
ta^giosi laddove : si ab&iano cent fmporaneamente ri;- 
ctfSesta di v-.gLp-p.ra yarxafcili ml t&tfipo *i pq ten*,e 

pri ncipal a vantaggi derivanti dati'uso di tin ±mr 
plant o del tipo sopra da sc fit to derlvano . dall 6 a$- 
^%^Vlm>M4 v degli os£.£di : di a^oxp fsr pdptt.i dal l a 
combu^t'ione: del gas\, da 11a riduzione de l la tempe ra- 
ture ma w.i m ©. di :»? s e r c i z i o ,d e 1 1 a X 1 1 r b i na a g a s > d# j - 
la po^si fail i ta di ottenere elevati rendimenti 
jftbdAnaiM c.i mantsnendo la. poSslbU >. ta di tin adatta- 
mento di namlcb all© richiesta di vapore per i pro- 
cess! produttiva f . e una relativa sempJ i cit> d\ co- 
st r u z i one d a A I * i m p > a ti t o . 

Gli implant,! di co&enerasione di tipo no.to 
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jp^septaiid p#r:& an£hne al/ctifil svan^aggi .. f chm a^sunio^ 
np urt* imponanza rilsvante pelle iniitallfliioni in 
hixt:* accents akla- ri:cWii'U <iV vappre * :pr-#Wfc£ot-njr * 
M^Pt^i^rA- -^*SftW!X si a^sori la rithietta dt cala* 
re msno w pr*gi;atp M v ossta ai temperature a press^ani 
************ inferior! * tfl^JttStri^^ 

ior« 44- cond&n^a^ipirae del v a pore inietta&o in tar- 

s¥ant$$$i# deriWa : nit ?afcjfrijy»^ 
n^c¥^ar-la- ; alia- ^j^r^^ui^ 

tP scopo 4^1 ia prtftfcftift iisvensiow * quelle* 4i 



f uperari© gii iticohv»iii>fiii sppfr.a citati ad in par-- 
ticolart 41 r:ea'lixzar# uft imp* ant a c&g»fi*riftfeia'fift 
arf at % o rendimento itormotiinamixav- sen&a Mtr if itare 

A'i fins di ragglyngar^ tale scopo, la presents 
inl*e***i0»* ha per ©ggeUo *in itnpi anto di 
cogjsn^r^sion^ del tipo <5&pr* Indicate unrMterli^- 
1,9 via} faHs eh« coropr*n&& iopTtrs un tiscofnlo grujv~ 
po rscuparatore attravariato dai furoi 4.1 campus tip- 
ni» prov?fuer>U da! prii5>o Qruppo recuperator*, com- 
prenifsnts in csscata: 
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- %f g^dtmsator dje^ vapafe acqueo contenu to na r 

detXc second** gru ppo refcuperato* e* essendo -alt-: 
menT#at>o con acq*ia ;ad: una ; pr.ima> tempera tuns e, £br— 
tteod** fcri usclta acqua ;ad; uha set^nda t^pf ir^i^tra r 
maQg^cvre d$l!& prima t em p er a t ur a . 

•^ra:n€ti:s-$ifft'# " q;tt$iit;^ tin** 

bassa> alzando 3; n*; q.u-e* iM:im.a'd.a gii i ndirci ie:n*f geM ci 
delilMmplant P a valor i natevqlmente superiora ri- 
sp'et.t : 6', ajjjfli im-p^anti; dli tlp.9 'Hd..t?* .iiid>itr'e>, ta^Le* 
impiahto perroe'lle di rBciiperare acqua anch* in 
quantity s;Mpervo;re.' al fa^^fe25H°4 pri^ar.ij^ ^ J**|'* 
piantb, c6n^eht;enHa Hi opera r e, t .^f^.Q^^thiFe'nt'^ .a 
c i;c1b chiuscjt c;dji notp vol i vantaggi sul pi ano de l la 
r Lduxa o'n* del 1 ' tnqui name n to atuhi entale ■• 
t Un ulterlpr.e f ondamentai e va.nt&g^io che si con- 

/' segue £ la. po<5s:i bil it£ dx operate con plena inie- 
rione* di vapors per la magsSor parte del furm.ar>a- 

j me n X o d e-i 1 * ifn p i a n t, o r i ndd p e nd<? n t ement e da 1 i a 



ricKi^sta di vapor* psr i processi indu^tri^Ii, ijn 
modo da mar&enere costantemente a liv»Wi mi.nl»l le 
«<ni4*ioni dti o&*f di di aiato. 

Par^icblar^ente vantaggiosa & la possibility di 
pretfusione acqua cald* rfa titiVl3*arsi nelle 

uteris* con«vt*raU at proces*\i produVUvi* qqali ad 
cjgeropio b*tii?rie 4& r t scaldajnenlo aria per man- 
ia her* vari lotali, adibiXi a<* us© inviu^iriale f a 
t :ftm : pej*&-t.u r#- €0 n t r a I i © r op pa re al r 4 * ca 1 dement o 
^mbi outage <t| edifici adibiii a uf'f lci e servizi, 
rionch4 alia* f ormtuha di acqua caida di s'erViaio* 

Ulterior f c^ratterlTti ch» e vantage risttltsi<- 
farina d*i.l a.. d9scrift£o>M- nhe *egue, con p^rtic^lar*© 
H^rimsntd ai diVegni annsssi* dati a puro ilUilo 
di e&~*&pia nori iiiaitaUvo, in cult 

— Is f i&u fa l & una vi&ta complf§siva in e'l»va-~ 
rrioim di un iftipianiq iecofldft la prMtnte anysnaio- 
lie | 

— la fi$ura 2 £ una vi^ta &cheinatica in roaggioi'S 
sea I a sscondo la- f .-^«tcij» II del-Va fipira 1 r 

la figura 3 $ uno schema f unsional* deH'iffi-* 
^ianto del la presenta tnvonzione , 

~ la figgtra ^ £ uno schema di irapionto pi6 delta- 

gliato socondo la freccia XV delta f.iflura 3 r ft 

«* la flgura. 3 # una variants del dispositivd 
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illustrate ; in fiigur^ 

Gon r:if eriroertto ora alia figura 1> con i e "I-n*- 
di.ea't.d; ne.l ^U.o- c:omp£&;M&o jxn*. g.^up:'p>o- el;e : ^roig*rio. r 
Ctrl us o antra Uri i ny o l*j c r o ia e com pre nde ht e (vedi 
figura 3> Ufta cartv*:ra di combust lone £ a cut viene- 
aliment at o .gasv combust! bile alimentato dail^ngresr 
so; 3 kt$raver#o St compressor© di aliinentazione 4 f , 
e aria a^pi rat** dail/ ingr e^so 5 tram* t : e.-, il corner es- 
5 ore ib* Nell a t camera di combust lone E' viene in.olvtr,© 
ini&ttato vapor?? at t ra;v * r =>o il condotVo 7 t'a mi^ 
$e#-l&, d ; ei; prod61t|ri di cqnifeM,rVi:0'ne t q del vapor© 
%\i r r ; | $ tax da to convogTi^ta neila turhina & co 11 &~ 
gatva mec.cantcam«.n,ie.f con l'sventuale int.erposizione 

mnestl , ad Ufi' gen%r4 : tore e^ett s rvo° 9* 

L Virnvo iucr o l .Ta e ra^ redda to da aria a^ pi ra ta: 
dail ViTTgretsso 1.6 e eonybgl^ata in? tj.SGi ta at^traVerso 
'%o scaricb 11. Lp star i co del la turblna: 8 £ convo^ 
gtiato in Mns*. "tuia^zriine 1S che, tram lire un diver— 
gente 13, cd.nsf nlf? 1,1 passaggio dei gas' .d,i scari co 
.at/tray er so il sur r i seal da to r e 14 del vapor e iniet-r- 
tatb' in turbina. 

A valle tfel sur ris cal da tore 7 i gas di scarico 
del la turbina sono convogliati i n una seconds came- 
ra di combusUone 15 f la quale vi ene alinwT»tata 



•^WcHe da ga'.s ':'i?#ifbpii$tX-1>W* proytniente 4^11*4«g^sso 
1*6 e 5 da ar-la. pr oya^fce.n.tr* dial 1 '-ingressp ;-1»7 tye.di 
gura 4)y t prodottl del la cQmbustion© prpv&m ent.t 
dsCUa camera -iii coi*bus>i one 13 soup pal cpnvogliaU 
in una strattura a ^prre i rid* cata cotop>Ie$«ivamenX<? 
con rtSfc che coi&prsnde^ dal basso vprso I '/alto 7 yn 
convogl iator © dl gas combust* 19, un eVaporato— 

^.i£iip*'^A:to*p#^'€o^d«n9»tdr«« 2^ un, si lenziatori? E3-, 
finp a terminare VT* un caminp £A p#r la dis persitme 

Uri c^r^pp-'^ll^Tiftr'tc^ '.5SY 31 tt-p.o . par &tf nc-to., 
ri c'ev.e/:'a ; cq : ua-*.idi aldroe.nt:a^ion-e f prw«irf^.t« <dai4.*$-n/-r 
^re^0 parG-prreni? il tondotta J*fc r , che ? attra- 

versa I'ec d n 0 mi z t at o f e El per 11 pr^ri W^a Wamento 
de 1 1 ' a cqua pr ima tftilla manctaXa rial- co rpo t i lindr tco 
.H5v Jnolir«?» il corpo ciUndricp E$ riceye vapore 
prpdotto in modo npifo dal.3 • ' ^yapp rat ore SO tramite 
il. coTidotto 28. Dai corpp cilindricp -2S fuoriescpnp 
poi Id tu nature £9 e 30, r ispetrt ivam©,nte p*r ,11 
prelievo di yapore : da imme 1 t £ r e in turbVpa e per le 
uienze di fVoeesso Industrials. 

Una cassa di spur go 31 (datta comunemante ca*sa 
Slowdown") e in comuni cation? con il corpp cilin- 
drieo 25. 
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Con. rifei.rioir.entp ora .all's ^igiifte .& e f> grupr^ 

f uini at scarico dal b**sd' $$r-*£ I 'alt* secondo la 
dire*ion<? indicata con ;X nelle &fur»-» Nel la zona 
i-W&m* Prosify un.-Aesurfmm^e &: $&V$r 

32a per co rsi da acqua e iambitf esternamente dai 
fumi. ft yaile d«l desurr tVcaldatpra 32, * qufcndi in 

«gi&M*$f r:t^e^,,a* ; a**o;, ; * \.#i*i*t* 

una t^«frri--#l^»K9i^t?a 34 la cut. po^on* central* 
occupata da ; un t,ag.olo 35 a f orma di la cu-i fUn- 
zione star*: megVio- dWc^tta nei; s«.gur;%. &A. : fiainera 
a liar gat* .34' feon^iia : ifi un : cV> : ndottfl; verti cal e .*n- 
fcro it qtfate andgg-iato iin gr-u^o di ,conde.nsa*id- 
no costituito da' »n primo c.onder»saW.e. 3& a tubi- 
al-sttati 36a. Dope it prim grupp* Ai condensations 
36 e pbstft una ;^4|o, iff racco.lta del la cbndensa 
135 in caduta da un succiesftivo e soprastante; gruppo 
dt condensations 37 a tubt aleti>ti. 37a. .Superior- 
mente al gry.ppo di condensazione 6 collocato un 
^W-risc+ldsfrv-rte 38,. ancb'evsd a tubi a.lettati 

II gruppo re cuperatore- condensate) re HE £ munito 
di apparecchiature di r egolacicjne a di sicurezsa, 
tra )s qualis in via principal©, e. previsto un 
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regulator* 3* deila portals d" ax3.ua »i 
desur riftca|4atbr» in fuh*ibn« delta t*mp»r^tura del 

fja$i ,«'||;'Us^t:« del destirri vcaltiator* stye^^sA, ft un 
mis ur ator e di por tata 40 cha re go 1a l f affius*o di 
acqua ai condanfiatori 36 r 37 w II r»golatore 39 «»d 
41 misurat^riB? di pojft&Ut ^O-'^i^c^n^* tra^i.t* Tlriee 
di coroarido ^1, <mj valval* pa r z ia t i « a t r i cl deila 
porta ta 42* Una pompa di riclrcolo 43 provyad* al 
rvcircolo confcinuo di part* dell 'ac^ua del cifcuito 
p.pXto il §ruppo di pp^t^rl^caldp deecrittt? rifr'l se^ 
gulio. L'acqua di condimsaa-ione e 

de^grr ,i*caldam^ntp vie he? f mtnaesa da) 1>* ingr&s>o 44 e 
r^iaX^ua cal.dka -for l-s .utens* sfcpbndari:** vftjftnv #t^M- 
vata dall'u^cita 45. Una .strie di vulval.?- di cHlu- 
sura & post 3 iohata i mm© rfia lament* a roonle *d a 
v^Uff de.g-il scarohlatori 3S, 36, 37, 3$ in^modo da 
ppter interro»jp«rft la comunieazibn& tra gli 
scambiatori ed il circuit© d'acqua p*r un pi<i age- 
vole iniurvento di mami tens! on*? e/o so^tituxiona 
deal i sramfciator i sWssi* 

ka figura 3 ilUistra u'ii# variant© costruttiva 
del flruppo re^uptfrfctor^candensato'r e E2a in cui & 
previsla una dfraroazione orizsontala *7 dfcUa 
struttura a tofra Jtimiedia laments sottoatante il ca- 
minc) £4, in citi soft© al?og$1ati r in progressl ons da 
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dfrstfra Verso sinistra net la figure ». f it 
d**ur : ri$k&Kfa%QrQ 3E, il prim? conde.n*ator» 36 :f il 
second* condenfcatore 37 ad ; tj pps:t-riscaldator» 33* 
X r i 6 eman t a al condotVo 47> in corri &pond»nza da- 
Qj i ^cainbl4tp!ri 3£r 3$ .0 37 .» h fn^nteta una vaa ; ca 48 
44 r^ccaiia del la eondsnsa. A V §M & 4«l p^rt^ri:-^ 
«ealdatone :3B, il condotto 47 forma an angolo di 
90* varso IValta ft comuni ca con an secondo c ami no, 
op pure vierie di r&zipn&la in modo da sf ociare fieJ 
camino 24. Un aspifatora 49 £ pWisionata nei tfaV~ 
to yertJLGaie dart condotto 47 e pr^vedr-a^v4*ncfi^© 



Un «»tto di separation© 50 oscillanVe • attorfia' ad \t* 
per no orizaontals 31 A po&izionato n*lla xona 41 
diramaxi.om? del comib^to 47 e pud a*«'*rjt pqr tato da 
utfa -c'0ii#i«J:a-?i» di com pi eta <*$%f*i±;%0n§ dtl passa^id 
dti tmrii verso il catolno 24 r ad una positions in 
ciii i funv.i possono dafluir© verso il eamino #4 i n- 
tGro*sanda in mifcu.ra moito ridtrtta il recuperatore 

Durante il f unzionaimento dell * impianto * 1 *timi 
di *carico arrivano nella *ona imsiadiatanmnle a 
manie del desurritcaldatore 32 con una temper ai.ura 
di circa 'I60*G 0 una nolevgl* quantita di calore 
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fcatejrle iofto forma di vapore, P r«ti c^roertle ja pres- 

4iMtb ^of*$:£ i*. sbroma. di 
Qtt«l.l.p. gene ratio durante la coirtbustione nel-le .earners 
di combostione e IS a. di queilo. nella 
$SlW *r 9*V>W«^«* it epndottp 7> pi* re a 
Muelpo cantemrttf. neH'aria aspi rata dall ' e«t'e/np 
traroite i, condofcti di inareaBo S e 17. N»ll 'attra-r 
V.arsfaft^nto del desur r ii<-aidatore /3S? : , la temperaltufa 
dei- fumi si; abbassa find a -circa. 70 • ; a ; . causa del 
ra Pf f ftddament o o pe rato dall-acqua: cir col ante nei. 
tubi S&av, T. .fmn* attiraversano poi 41 primp 
.cb;pden*aWe Pel 'la, sjottrWiPne di 

iad Ppera deVi'aC^ia ^rfcb^nVe; nei tubi .3Aa prbvoca 
una prd.ma. cbhde.Piaslone;. del Vapore aequsS.o- present* 
nei fumdj it quale si raccugl ie a. pipfrgia so tip 
forma di condensa nel tegplp 3;5 il quale, gra*d> ad 
una IncliPaziPne i.n siens? IbngitiidlinaleV provvedere 
^ll'e^acdazione- deOa conrfen^a per i t su.o succe&si- 
vo t rat Lament ci e ricircolo all. " interne del 1 ' impian- 
Xn di ppganerasidne. 

All 'u.sfcita del prime condensate re 3Ar i *uim. 
hanno una teeiperatu ra d.i circa fib* e at traversano 
il sacondo Co ft d e n s a't p r e 37 nei quale, con meccam.- 
smo analogo a quel.lp pre eedentement.e descr i tto, 
viene sottratto altrp ca-lore. latente mediante 



eonden*axipne di una mangier p^tria d*l vapor* 
acqueo ancora present* n«i fdflj.i* Anchi la ^ondefhsa. 

co*£ generate cade * pioggia a vlen« raccolta ed 

■* 

avacuat* dalio atadio di raccolta dalta eandansa 
133* Arl 'u^ci^a tfal ttfrcphdo cdnrfWnsatp>» 37, i fumi 
hannp iiti^Aitftl^dl^ r*r#*^v# del 1'0'OV. * uria 
t*mparatura di circa SO?. La funfcion* del 
po^t^risc^ldator« 38 & ^ulndi quel X a di diMfeturftr* 
i fiuM* eiev^Tidon© la tei&psratura di circa 10* r 
a tide evi tare fastl&isfc* eadute di >i0$gia sulle 
ares cirso^tariti iMmpismtCi $pe claimant** durante i 
r. i 0 d i p i;S ff e&di " cf« 11 * armtf . All * us ci'ta- del 
pdfit^rl^c^ldatare -34, e <|uitV^i del camino :t 
€umi pr*;^€>Titan<y una tsmpsratura di circa -&©*C e 
an ■• umidit4 relative pari aI6H#, circa. 

L* portal* di acqua atltr'ayt riant i gli 
scambiatori 32, 36, 37 a 3B i tubi alettati 3Sa# 
36a, 37 a * 38a &ono dim*n$ idnati in mo do da fftr 
Lttt&are I*? tempo rat ura 4 umidit£ relative d ^ 1 f.w<M 
pre ci?de'ntem&nt9 roenxi onat e . 

L'ac^ua ca t da in usc-ita dal condett© 43 rag- 
giunge una tsmperetura media di circa 70*C cbo pu6 
©5S*^r* vanta^9i oseoi^nU £frutfcata per la pro^u^iaw? 
<£i acqua calda ad uap sanitario 0 preri&caidairifciUo 
di 0C*nua calda p*r process! di lavora^ti*5ne © 
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r t«:calriara«nto di ambient!* sia ess* a. riclrcoio ch* 
a, p*ritere, *.d 0s^ropio in ^hd^trift ^(:canich«> 
t*;»«ili o aHmentarf, psp*dali e comptesci 

ai berghi«?ri , in compies*! di Uffiti commercial op- 
pure per scuole 9 university. 

II f rja^ian^tnentq diet 1^ taatier ta 4i condf n^z 
n« in due parti pre**nta aneh? alcuni van tags i 
9tuntivi> poi tM permfcttfr ad ogni cfcnd*nsatore di 
o.parari? «l megilp* s#n£a ©.«^r*. '^ovr^fc^.r^cp #i ac~ 
qUa che p>9gior«rel)>« ip f<a^|ri<j'. tftftftt 4 inaHffc- 
consent* di &vere temperature d'if f *re>t£ lata 
d&li *».c<iu« df ra*fr*4tta£'*nt* in u*eit* dai du* di- 
st.inti cof>don$«^pri * in flue,$.tg i&odo, *i' pdtr«,bb* 
preyed*?** una ^tilit^aaio.nc separate dell'acqua in 
ti^cita dai condeinsator i per alimentar* utenx* c.h# 
ri&hiedono valor i di temperature different i Fra Jo— 
ro* 

Naiuralmente, fermo rcstando 11 principle del 
trovaTp^r i parti^ 4i 

qu&ntq dascrttto *d ittustr^to a puro titdlo di 
©©Qcnpidr s?n?a per qu^$to uscirs dalVarobilo d*ll& 
presertte i nvenzien^. 
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1« Impf&ftfcjg di cogenerarione con Vurblna & g<&» 
inlesionc*: di vapor© * comprendehtas 

Camera di combustion* <2> ed una ttirbina a gas 
(8> ^tx^ptia*^ raectani eamante ad uh generators di 
snergia ei et tr t c* ( 9) r 

- un pr iao gruppo t*t\tp*r$%$jt-B pier th, produzione 
di vapor*, dfeposto a valle d*l gruppo elettrogeno 

perator-© <SQ) ©d Un ecanomix^ato^e (Zl) f 

tan. rofpo cilihnVicb t?5) per 1 Hmro^ga^ namento 
a I*- distributions d»t v«pf« ^rodotto del l 4 iinpian- 
to* e 

an %u rr £;£ sal d a t or* C.14> a,t : .i rave rsato dai j^as di 
scar t co delta turbine « gas (8). r surH scaldari? 

vapor* proveniant* dfcl corpo. ci Lin dri co (85) <s da- 
stin&to ad esssr* *iim*ntato alia prim* camera di 
coinbusilone <2> p?r es«»r$ ini>ttaio nfeila iurbina? 

in cui i di tear icO delia turMna C8> ui cii- 

sc#3ano, a valle del surriscaldavore (14), con i 
prodotti di combustion* del la sVconda camera di 
combust i one ( 1$) , 

CAr^tteris^aJrQ d&l fAttp che detto impianto com- 
prfcnde inoltre un secondc gruppo recuperator* {2£, 



SS'aV. attra.v9rsa.t0 dai ; fumi di combust i one prove- 
niantt 4a detto primo gWftgp recuperator* - ;cpmpren~ 
are fit 

an ■'dtf-s'u-r.i^s'ffai-t^a'Wifttt (32) dei HfUimiv 

ifenjuj-q net fkj»i f 

ah ri ^ c^I ^a t q^ e C3S> de-i' f tima f © 

alimentato can ^a^qua ^td ana prima teropera tiira 



f ^rnend;Q; in ,u$js^f^4^^^ 
r&.>. :ma^ii©re. 'del t a :priHja t-eriripe^^iir.a* 
E. Bn pl an to &i. ctf a:e/ne o n a s a cd:« tf si Taj ri^&Wit'a- 



si one 1, caratterisz^io dat fatto che detfco 

eande:n%atn#£ de.lv yappre; -a-tq-uf 6 c on t.e nffio: ^M"*! ^ 

com^ren^e an prim6 condensatqre (36) % vaLle »ii 

3. iirtpianto di cogens r^jaio.ne s ? c.o.n do la rivend.icar- 
z'i.one If carat tar ir.zato, .dai. fat to fchg^jy^. ^x&t&'p 
Oruppo recuperators ( : 22> cqmprende art condotta so- 
Stan?, ialmente vefticale di convog.l iamento del fumi 
di combustion* p.re,sent*tnt > rv ana camera allargata 
(34) interppsta t.ra desur r J sc^ld.ator t? v (32) e i. I 
condehsatore *-36.j 37) <? nelia cui zona centrale S 



U&wf H?i tar iont^fi^a- 



to d*~ ^aceo&t;* ..flie.i;^- Cjp ; nd.e-'h'^a: $ iin: ie^ojo Y. ; 3 y 5:F a 
f ornrw* di : -V:..-. 

^von^^ fth& cp^prende ur» 

u 1 tC^orfc • .sT%i*i<* d&' raccoHa dell^ con^#^sa C^llS) 
if^^l^Ja- djet^i' ;prtmci ».« . ftfej&o^tfo 1 . — xvfnd^'^%c^^ 
( 37 >:. 

twi%^T^ ^.ejqpnriiii la river>d^ca— 

j^cjn? 'It -car $t£ -t e r'i« %t'4$& dal • f a£jt'-o- cfte 11 ^efcando 

* • ' ■ • •- «■< hW*.i::;:.uST«..».i.;j:jU*,*>W»xie«-» •—.« A!.->*v^» ♦VtftW «.« VAX*.- . ■■ . . :.'.«.'.. . - , \\ " •• ' ■ ' " .• • " 

gruppo f?ctXF*r&tsaF& <,3E3t> £ rirspasfco i n un feondotto 
bus t^ip . 

7. Impiarito di go raxi one seconds la riv^ncti ca~ 
zio.ne. &, carat te.r:in^aio da:i .fai;fco che inf eir£ormeir>te 
a detjio &q ^J^3?it^_fiT25 ^ n't ajt ; i- . (4 : 7> prevLsVa una 
v^s;ca_C4S> At .^ceol-t* ed ewacMa^onp -de.C%:, t&M&n- 

8. J.mpianto di eocene, rax lone secondo la ri^endica- 
«d;onft 7t caratter i siato dal f^tto cW in corrispori- 
denr.a del la di rama7:lone del condQVVo Qrir.zontal? 
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re la portat* del futfci atVraverso' U secondo gruppo 
recuperator* <2Ea> ; 

iiipe- 8r 'c«ritt»ri^t;o da I fattp thi dsrtta sett© 
mobil e 1301 $ o^cil labile attorno ad ui* per no 
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SUMMARY: A co-generating plant with gas turbine and steam injection with heat 
recovery system for hot water production, which includes a steam generator. An after 

power unit that includes co-generator, coupled mechanically with a gas turbine. 

The exhaust goes through the heat recovery system and there is delivered to the stack. 
The stack includes the heating of the exhaust, a condenser in two stages of the steam 
that is within the exhaust. Then is a re-heater of the exhaust and a system for collecting 

the condensed water. Such a system allows you to produce hot water for 

heating giving very high energetic indexes for a plant. 

DESCRIPTION: The present invention refers to a plant with gas turbine and steam 
injection, including an electrical generator with a combustion chamber and a gas 
turbine, mechanically coupled to an electrical generator. When first recuperater system 
for the production of steam, just downstream from the power unit and including a post 
combustor, post burner, steam generator and economizer, a drum for producing and 
storing the steam produced by the plant, the heater of steam taken from the drum and 
injected into the turbine, the ether is passed through by the exhaust itself. Then it is 
stated after steam injection, the exhaust goes, immediately after the outlet from the 
turbine, to a second combustion chamber of the post-burner. 

Co-generating plants of this type are generally employed and are increasing. They are 
starting to spread around the world for great advantages over conventional steam 
power plants or steam boilers for the production of steam. In fact, steam injection in the 
turbine gives great advantages in objective terms, in environmental terms, and also in 
management. These types of plants are supposed to give great advantage, especially 
where the steam demand is varying with time and the total power is quite small. 

The great advantages coming from such a plant are seen in the great abatement of NOx 
produced by the combustion gases. Coming from the reduction of maximum operating 
temperatures of the gas turbine. This works to increase the life of the turbine. 

From the possibility to have high efficiency from a point of view, keeping 

the possibility to make the system react to the demand for steam for industrial 
processes and, in the end, the simplicity of construction of the plant. 
Such co-generating plants also present some disadvantages, especially for instillation 
where high-temperature and high-pressure steam is required, together with low- 
temperature heat. In fact, in such plants, a great fraction of energy is wasted to the 
stack as latent heat that has been injected in the turbine. Another disadvantage comes 
from the water consumption that from producing steam. 

So the aim of this invention is to overcome these disadvantages to realize a co- 
generating plant with very high efficiency without affecting the simplicity and economics 
of such a layout. For this reason, the present invention has its main object a co- 
generating plant as the one described, characterized by a second recuperater, or heat 



recovery system, where the exhaust passes through. This second heat recovery 
system includes, in the following order: 
The heater of the exhaust; 

The condensing section, which condenses the steam in the exhaust; 
A means for connecting the condensed water. 

This second heat recovery system is fed with water at a temperature lower than the exit 
water. (Basically, this means it heats up the water that exudes for condensing the 
exhaust. This is cooling water.) The production of a second system for heat recovery 
and condensing of the exhaust allows very high quantities of heat to be recovered and 
to have heat available for the hot water user at a temperature that is quite low. This 
way, the energetic indexes of the plant are actually higher than standard, steam-injected 
plants. Moreover, these plants allow water recovery in higher quantities than the make- 
up water for the plant itself, thus allowing the water cycle to close with great advantages 
in the reduction of pollution. 

Another great advantage is the possibility to operate with full steam injection, without 
regard for the steam demand of the user for industrial processes. In this way, it is 

possible to keep at the minimum level the NOx emissions. (This is possible 

because they are employing a post-burner, meaning they are burning just 

after the turbine outlet. This allows you to dis-couple the load of the turbine from the 
steam that can be produced from the exhaust. Because whenever you need more 
steam, you can always switch on the post-burner to produce what you need.) 

The great advantage is the possibility to use the water for district heating, like industrial 
buildings at controlled temperatures, or buildings for civil use or offices, or, for that 

matter, domestic buildings for residential use. Other or advantages will come 

out from the following description which will refer to the attached pictures. For 
example, Fig. 1 is an overview of the plant. Fig. 2 is a sketch of the plant on a higher 
scale according to the 2 nd arrow in Fig. 1 . Fig. 3 is a functional scheme of the plant. 
Fig. 4 is a detailed scheme of the plant according to the 4 th arrow in Fig. 3. Fig. 5 is a 
modification of the device illustrated in Fig. 4. 

With reference to Fig. 1 , the whole power unit is enclosed within the device 1 A like a 
vessel that includes (see Fig. 3): a combustion chamber that is fed with natural gas 
through fuel inlet (3). The natural gas is compressed by the compressor (4). Air is 
taken from (5), and compressed by device (6). In combustion chamber (2), steam is 
injected through (7). The mixture of the exhaust and the steam is sent to the turbine (8) 

which is mechanically linked with possible to electrical 

generator (9). 

The vessel (1 A) is cooled with air taken from the inlet (10), and delivered through the 
stack (11). The turbine outlet (8) is sent through piping (12) which, through a divergent 
(13), allows the gas going through the super-heater (14) of the steam that is injected 
into the turbine. 



Downstream from the super-heater, the exhaust is sent to a second combustion 
chamber (15), which is fed with natural gas coming from the inlet (16) and with air 
coming from inlet (17). (See Fig. 4) Exhaust coming from the combustion chamber (15) 

is then sent in a structure that is (indicated by 18) that includes, from 

bottom to top, a device to collect exhaust (19), an evaporator (20), an economizer (21 ), 

a heat recovery condensing unit (22), a heater, which is a device to reduce 

the noise (23), up to terminate into a stack (24) for delivering the exhaust into the 
atmosphere. A drum (25) of a conventional type is receiving water from the inlet (27) 
and going through the dot (26) that is passing through the economizer (21 ) for pre- 
heating of the water before it is sent to the drum (25). 

Moreover, the drum (25) receives steam which is produced at a certain rate by the 
evaporator (20) through the dot (28). From the drum (25) the piping (29 and 30) go out 
for the steam to the turbine and the steam for the industrial process respectively. There 
is a blow down (31) that is connected to the drum (25). 

With reference to Fig. 2 and Fig. 4, the heat recovery condensing unit (22) is passed by 
the exhaust from the bottom to the top according to direction X in the Figures. In the 

following part, there is heater (32) by a heat exchanger with 

and (32A) where water flows inside, and externally 

flows the exhaust. Downstream from the superheater (32), there is a larger space (34), 
where in the middle is a special device (35) with the shape of a V, whose function is 
better described later. The chamber (34) goes into a vertical duct within which there is 
a condensing unit that is constituted by the first condenser (36) with pipes and fins 
(36A). After the first condensing unit (36), there is a stage for the collection of 
condensed water (under 35), coming down from the following unit (37) with fins (37A). 
Over the second condensing unit, there is a system for heating the exhaust (38), which 
is also a type with fins (38A). (This is for the problem of the flew, as I told you, David. 
So I see they are using a pneumatic heater for heating up the exhaust, so that they 
could have unsaturated exhaust delivered to the atmosphere.) 

The condensing heat recovery unit (22) has control safety apparati, among which it is 
worthy to describe: the control system (39) which controls the measured flow to the 
super-heater as a function of the temperature of the exhaust after the super-heater; and 
a flow-measuring device (30) which regulates the flow to the condensers (36 and 37). 
The control device (39) and flow meter (40) worked through the common line (41) on 
bars that regulate the flow (42). The re-circulating part (43) allows continuously the re- 
circulation of water within the post-heater described previously. (I think they are taking 
heat from this heater and transferring this heat to the post-heater, where they heat 
again the flew for delivery into the atmosphere.) 

The cooling water for the condensation and the heating of the exhaust is sent to the 
plant through the inlet (44) and the hot water for heat users is taken from the outlet (45). 

A series of for closing the flow is placed just before and just after the heat 

exchangers (32, 36, 37, 38) to possibly interrupt the communication between the heat 



exchangers and the water for an easier method and substitution, if necessary, 

of the heat exchangers. 

Figure 5 illustrates a magnification of the heat recovery condensing unit (22A), in which 
a branch (47) of the structure just below the stack (24). In the tower structure just 
before the stack, there are, looking from right to left in Figure 5, the super heater (32), 
the first condenser (36) and the second condenser (37), along with the post heater (38). 
Below the branch (47), where the heat exchangers (32, 36 and 37) are placed, there is 
a collecting tank (48) for collecting the water which is condensed. Downstream from the 
post heater (38), the branch (47) has an angle of 90 degrees towards the top and 
communicates with the second stack or, alternatively, can be put into the stack (24). A 
vacuum fan (49) is put in the vertical passage of the branch (47) and is used when the 
pressure drops due to the heat recovery condensing system (22A). 

There is a sort of splitter (50) which is going around the beam (51 ), where the branch 
(47) starts, and can be used to close completely the stack (24) or, alternatively, to make 
the complete flow of the exhaust going through the stack (24) and in this way, avoiding 
the heat recovery system (22A). During the normal operation of the plant, the exhaust 
arrives just before the super heater (32) with a temperature of approximately 160 
degrees C. At the very high quantity of heat in the form of steam at almost atmospheric 

pressure, the steam is the of the generated steam by the combustion in the 

combustion chambers (2) and (15), and steam which is injected in the gas turbine 
through the dot (7) apart from the steam already contained in the air that is taken from 
the ambient through the dots (5 and 17). 

By going through the super heater (32), the temperature of the exhaust is lowered to 
approximately 70 degrees C. due to the cooling that is done by the water that is 

circulating in (32A). The exhaust goes through the first condensing unit 

(36) in which the heat is taken out by the circulating water in the pipes (36A). This 
causes the first condensation of the steam. This steam is collected as rain of 
condensing water in the collector (35), which due to special position, allows the 
collection of the water and also extraction of the water for the following treatment and 
re-circulation to the co-generative plant itself. 

At the outlet of the first condenser (36), the exhaust has a temperature of approx. 60 
degrees C, where it is sent to a second condenser unit (37) in which, by an analogous 
method, additional heat is taken or steam is condensed from the exhaust. Again, the 
condensed water is falling as rain and is collected and sent to the collector unit (135). (I 
think its small, like a tank.) At the outlet of the second condenser (37), the exhaust has 
a relative humidity of 100% and a temperature of approx. 50 degrees C. The function of 
the post heater (38) is to de-saturate the exhaust, elevating the temperature by approx. 
10 degrees C, so that annoying race in the closed arrows are avoided, especially 
during the cold seasons. 

At the outlet of the post heater (38) of the stack (24), the exhaust has a temperature of 
approx. 60 degrees C, and a relative humidity of about 60%. The going 



through the heat exchangers (32, 36, 37, 38) and the fin types (32A, 36A, 37A, 38A) are 
sized to be able to guarantee the temperatures and relative humidity of the exhaust as 
described previously. The hot water coming from the dot (45) reaches a temperature of 
approx. 70 degrees C, which can be exploited for the production of hot water for 
sanitary or hospital use or pre-heating of hot water for industrial uses. This water can 
be used both as a re-circulating, closed loop or in an open loop such as the chemical 
industries, hospitals and hotels, schools and universities. 

The system of condensing is divided into two parts, which allows many advantages. It 
allows each condensing unit to work in optimum conditions without having an overload 
of condensed water, which would affect the heat exchange. Moreover, it allows for 
differing temperatures of the cooling water at the outlet of the two condensers. In this 
way, it is possible to think about two possible exploitations of this water for two different 
heat users, each of whom require different hot water temperatures. The schematics 
that are given are simply an example. But, of course, this invention covers all possible 
plants which might use this principle, but with different construction details. 

CLAIMS (I am at page 15) 

1 . A co-generative plant with gas turbine and steam injection, which includes: 

Claim: a power generation unit (1), including a combustion chamber (2) and a gas 
turbine (8), which is mechanically coupled to an electrical generator (9). 

Claim: a first heat recovery system for the production of steam, which is placed 
downstream from the power unit (1), and includes the post combustor (15) and an 
evaporator (20) and an economizer (21). 

Claim: a drum (25) for storing and distributing the steam produced by the plant. 

Claim: a super heater (14) which is thrown by the exhaust from the gas turbine (8), 
which is used to superheat the steam coming from the drum (25) and delivered to 
the first combustion chamber (2) for injection in the turbine. The exhaust in this 
super heater and the exhaust from the turbine (8) are mixed downstream from the 
super heater (14) with the combustion exhaust of the second combustion chamber 
(15). 

Claim: plant arrives by a second recovery system (22, 22A), where the 

exhaust is sent from the first heat recovery system. This second heat recovery 
system includes, in the following order: 

A super heater (32) of the exhaust; 

A condenser (36 and 37) of the steam contained in the exhaust; 
A heater (38) of the exhaust; 

The devices (35, 135, 48) for collecting the condensed water. 

Claim: this second heat recovery system (22, 22A) is with water which is 

heated up by the system itself. 



(Actually, this was my mistake, but keep this in mind. All that I have named is just one 
claim. Since my remark that I was on page 15, all that I have said should only be 
considered the first claim.) 

2. A co-generative plant, according to Claim 1 , with a steam condenser from the 
exhaust, which includes a first condenser (36) and a stream from the second 
condenser (37). 

3. A co-generative plant, according to Claim 1 , with the second heat recovery system 
(22), which includes a duct, mostly vertical, for collecting the exhaust of the 
conduction which presents a place (34) which is put between the super heater (32) 
and the condensers (36 and 37), and in which there is the device (35) for the 
collection and delivery of condensed water. 

4. A co-generative plant, according to Claim 3, with a collecting device (35) shaped like 
a roof truss. 

5. A co-generative plant, according to Claim 4, which includes an additional stage for 
the condensing collection (35), placed between the first and second condensing 
units (36 and 37). 

6. A co-generative plant, according to Claim 1 , where the second condensing unit 
(22A) is placed in a near-horizontal duct (37), which starts from the main duct for 
delivery of the exhaust into the atmosphere. 

7. A co-generative plant, according to Claim 6, where downstream in a place beneath 
the duct (47), there is a tank (48) for the collection and storage of the condensed 
water. 

8. A co-generative plant, according to Claim 7, where at the beginning of the duct 
(48), there is a regulating device (50) which acts to regulate the exhaust flow 
through the second heat recovery system (22A). 

9. A co-generative plant, according to Claim 8, where such a control device is 
(suspending or bending) from a horizontal beam (51). 

10. A co-generative plant, according to the previous claim, where the condensed water 
is collected by the devices (35, 135 and 48). Water is then re-circulated in a closed 
loop to the co-generative plant. 



